c The effect size was 0.24 and the power of detecting the observed interaction was 96.7%. d The effect size was 0.56 and the power of detecting the observed interaction was 9.8%. e The effect size was 0.10 and the power of detecting the observed interaction was 86.5%. f The effect size was 4.67 and the power of detecting the observed interaction was 86.8%. g The possible scores are 3 plus 3 or 3 plus 4. h The only possible score is 4 plus 3.
Six months of androgen deprivation therapy (ADT) and radiation therapy (RT) vs RT alone prolongs survival 1 and is the standard treatment for unfavorable-risk prostate cancer. A postrandomization hypothesis-generating analysis 1 suggested that men with moderate or severe comorbidity had no survival benefit from combined therapy.
In addition, ADT use in men with unfavorable-risk prostate cancer was not associated with increased cardiac mortality in a meta-analysis, 2 but whether men with moderate or severe comorbidity experience increased cardiac mortality with ADT remains unknown. Using updated data from our randomized trial, 1 we compared overall survival and mortality from prostate cancer, cardiac, or other causes in all men and those within comorbidity subgroups by randomized treatment group.
Methods | Between December 1, 1995, and April 15, 2001, 206 men with unfavorable-risk prostate cancer were randomized to receive RT alone or RT and 6 months of ADT at 3 academic and 3 community-based centers in Massachusetts. 1 Using information collected before randomization, a comorbidity score was assigned using the Adult Comorbidity Evaluation 27. The patient's oncologist determined the cause of death, which was updated through February 21, 2015. To assign prostate cancer as the cause of death, castration-resistant metastatic disease, prostate-specific antigen test results with increasing lev-els despite hormonal manipulation, and usually chemotherapy before death was required; a lethal myocardial infarction defined cardiac mortality. Men signed an informed consent form approved by the institutional review boards at St Anne's Hospital and the Dana Farber Harvard Cancer Center, and a waiver of consent was obtained for long-term follow-up.
Kaplan-Meier 3 survival and cumulative incidence 4 causespecific mortality estimates stratified by randomized treatment and comorbidity were compared using log-rank and k-sample P values. For the postrandomization analyses, Cox regression methods 5 and the methods of Fine and Gray 6 were used to evaluate whether a significant interaction existed between ADT and comorbidity regarding overall mortality and prostate cancer, cardiac, and other-cause mortality, adjusting for randomized treatment, age, comorbidity, and prostate cancer prognostic factors. R version 3.0.1 (R Foundation for Statistical Computing) was used for calculations pertaining to the k-sample test of Gray and the regression methods of Fine and Gray. SAS version 9.3 (SAS Institute Inc) was used for the remaining statistical analyses. A 2-sided P value <.05 was considered statistically significant.
Results | After a median follow-up of 16.62 years (interquartile range, 15.42-17.67 years), 156 men died (76%); 29 died of prostate cancer (19%), 39 of cardiac causes (25%), and 88 of other causes (56%). Of men with moderate or severe comorbidity, 46 of 49 died (94%) vs 110 of 157 (70%) with none or minimal comorbidity. Survival did not differ in the RT alone group vs the RT and ADT group, but opposite effects of treatment on survival were observed in the comorbidity subgroups ( Figure) . Discussion | At a median follow-up of 16.62 years, RT alone vs RT and ADT was associated with significantly decreased overall and cardiac mortality in men with moderate or severe comorbidity, in contrast to no association with overall mortality at a median follow-up of 7.6 years (HR, 0.54 [95% CI, 0.27-1.10]; P = .08). 1 Although RT alone vs RT and ADT was associated with increased mortality in men with none or minimal comorbidity, mortality among all men randomized to RT alone was not significantly increased.
Limitations include that the results from postrandomization analyses are hypothesis-generating and in some cases based on low event rates and therefore require validation. Nevertheless, the association of treatment with RT alone with decreased cardiac and overall mortality in men with moderate or severe comorbidity suggests that administering ADT to treat unfavorable-risk prostate cancer in these men should be carefully considered.
